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DESCRIPTION 



SIGNAL PROCESSING CIRCUIT 



TECHNICAL FIELD 

The present invention relates to a signal processing circuit 
for reading out data which are written into plural packets which 
are obtained by dividing tracks on discs such as CD-ROM, CD-R, 
and CD-RW, and more particularly, to that which is provided a 
function of enhancing the efficiency at reading out data which is 
written in by a packet write system. 

BACKGROUND ART 

Conventionally, there is an optical disc apparatus in which 
data is written in not continuously but by adopting a constant 
length packet write system when data is written in into discs 
such as CD-R, CD-RW(for example, patent reference No . 1 ) . In such 
a packet write system, user data is written in with divided into 
plural packets. In the respective packets, as linking blocks for 
connecting packets to each other, link blocks and run in blocks 
are provided before the user block, and run-out blocks are added 
at behind the user blocks. 

Patient reference No . 1 : Japanese patent publication No. 7-141660 



DISCLOSURE OF THE INVENTION 
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PROBLEMS TO BE SOLVED BY THE INVENTION 

Figure 16 is a block diagram illustrating a construction of 
an optical disc apparatus having a prior art signal processing 
apparatus . 

In figure 16, numeral 1 denotes an optical disc in which 
information signal is recorded on spiral or concentric tracks. 
Numeral 2 denotes a rotation driving means for driving an optical 
disc 1. Numeral 3 denotes an optical pick-up which converges a 
light beam onto the information surface of the optical disc 1 and 
outputs various information by detecting its reflection light. 
Numeral 4 denotes an actuator control means for moving the 
optical pick-up 3 in the focusing direction and in the radius 
direction so as to read out the information on the optical disc 1. 
Numeral 5 denotes a signal control means for receiving the signal 
obtained from the optical disc 1 and takes out the signal for 
controlling the actuator and the information signal. Numeral 6 
denotes a block ID detection means. for detecting the block ID 
from the information signal obtained from the signal control 
means 5. Numeral 8a denotes an address pointer generating means 
for generating an address pointer. 

In addition, numeral 9 denotes an R/W control means for 
controlling the writing in/reading out into/from the buffer 10 
and numeral 11 denotes a system control means for instructing the 
reading out position to the actuator control means 4 as well as 
the writing m and/or reading out to the R/W control means 9. 
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The operation of the optical disc apparatus constructed above 
will be described with reference to figures 16, 17. 

Figure 17 is a diagram for explaining a data format of the 
optical disc which is provided a prior art signal processing 
circuit, which particularly shows the data storage circumstances 
in the buffer 10 while reading out the data. Arrows shown in the 
figure present the positions of the address pointers (AP) which 
are obtained by the address pointer generating means 8a. 

The data circumstances shown in figure 17(a) schematically 
shows the information signal which is written in onto a disc with 
respect to each block. As represented by the data circumstances 
shown in figure 17(a), it is supposed that two blocks as blocks 
at the link section for connection blocks (hereinafter referred 
as link block l and iink block 2, respectively) and two blocks as 
user blocks for packets (hereinafter referred to as user block 1 

user block 2, respectively, are continuously written in on 
the optical disc. Further, the packets and the connection blocks 
are alternatively arranged on a disc, like packet 1, connection 
block 1, packet 2, connection block 2, 

The data circumstances shown in figure 17(b) is the data 
sto.ing configuration in the buffer 10 after the reading out of 
the link block 1 which is a first- block, is carried out. First 
of ,11, the system control section 11 instructs the R/W control 
section 9 to write in the data which is read out into the buffer 
10. Further, the R/w control means 9 writes the data into the 
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buffer 10 with referencing to the address pointer which is 
obtained by the address pointer generating means 8a. 

As a result, as shown in the data circumstance shown in 
figure 17(b), the data of the link block 1 is read in into the 
buffer 10. Further, the address pointer is controlled to move to 
a position by one block front by the address pointer generating 
means 8a. 

The data circumstance in figure 17(c) is a data storing 
circumstance of the buffer 10 after the link block 1 which is a 
second block, is read out from the data storing configuration of 
the buffer 10 shown in figure 17(b). Similarly to the case where 
the link block 1 which is the first block is read out, the data 
of the link block 2 is written in into the buffer 10 with 
referring to the address pointer. Then, since the address 
pointer is at a position having moved, the link block 2 is 
written in into at next to the link block 1, as shown in figure 
17(c). Further, the address pointer is further moved to a 
position further by one block front by the address pointer 
generating means 8a. 

Further, the data circumstance shown in figure 17(d) is the 
data storing configuration in the buffer 10 after the reading OU t 
of the link block 1 which is a third block, is carried out. 
Similarly to the case where the link block 1 which is the first 
block is read out, the data of the link block 1 is written in 
into the buffer 10 with referring to the address pointer. Then, 
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since the address pointer is at a position having moved, the user 
block 1 is written in into next to the link block 2. Further, 
the address pointer is controlled to move to by one block front 
by the address pointer generating means 8a. 

The data configuration in figure 17(e) is the data string 
configuration in the buffer 10 after the reading out of the user 
block 2 which is the fourth block, is carried out. Similar to 
the case where link block 1 which is the first block was read out, 
the data of the user block 1 is written in into the buffer 10 
with referring to the address pointer. Then, since the address 
pointer is at a position having moved as shown in figure 17(e), 
the user block 2 is written in into next to the user block 1. 
Further, the address pointer is controlled to move to a position 
further by one block front by the address pointer generating 



means 8a . 



The prior art signal processing circuit is constructed as 
above, and when the data disc, into which data is written by the 
above-described packet write system is read out, the data of the 
link section which is added in a packet is also read out. 
Therefore, if all the data read out from the disc are intended to 
be stored in the buffer, it may be. required to again extract the 
required user data section from the buffer, thereby resulting in 
complicated processing. 

Further, taking in of the data of the link section which is 
useless has resulted in that a further larger buffer space is 
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reoui red . 



As described above, the prior art device has the problems as 
described above, and it is requested that reproduction from a 
disc xs carried out not by reading out the data at the link 
section which is added in the packet but by reading out only the 
user data section that is only required. Here, as another prior 
art, one in which reproduction of a disc is carried out not by 
redding out data at the link section but by reading out only the 
user data section that is required. 

First of ail, the data is read out by making the pick-up 
aligned at the top block of the user block in the packet. Next, 
when the top block of the link blocks in the connection block is 
detected, it is controlled such that the pick-up is once halted 
ana the data is read out with the pick-up being again aligned on 
the top block of the user blocks in the next packet by the 
control circuit. In this way, the prior art signal processing 
circuit has been processing data with not reading out the 
connection block but reading out only the user blocks in the 
packet . 

However, in the prior art signal processing circuit, there 
is a problem that since the pick-up is once halted when the link 
blocks are detected, a burden of the control circuit as heavy, 
further, in the prior art signal processing circuit, the pick-up 
is once halted when the link blocks are detected, the pick-up is 
-oved to the next user block and the pick-up is again driven f 
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that position, the access time to the data is increased. 

The present invention is directed to solving the above- 
described problems and has for its object to provide a signal 
processing apparatus which can store the user data section in the 
above-described constant length packet efficiently in a buffer as 
well as can store only the user data certainly even when the non- 
continuous data due to such as data failure is inputted, and 
further can shorten the access time to the data by reducing the 
burden to the control circuit. 
MEASURES TO SOLVE THE PROBLEMS 

In order to solve the above-described problems, there is 
provided a signal processing circuit according to Claim 1 of the 
Preset invention which comprises: data reading out means for 
reading out data, that is recorded on a track formed on a disc, 
comprising user blocks in the packet and/or link blocks in the 
connection blocks; a buffer for successively storing the data 
which are read out; user block judging means for judging as to 
whether the read out data are desxred user blocks or not; address 
pointer generating means for generating an address pointer on the 
b " iS ° f ^ d ^ ent "suit from the user block judging means; 

-/seem control means for controlling to maintain the positron of 
the address pointer at a position in the buffer where the link 
block is written in prior and to overwrite the data which were 
read out this time onto the data of link block which are 
previously written in into the buffer by the address pointer 
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generating means, when the read data is judged as not desired. 

Accoraing to Claim 2 of the present invention, there is 
provided a signal processing circuit as defined in claim 1, 
wherein there is provided block ID detecting means which detects 
the block ID while successively reading out the data. 

According to Claim 3 of the present invention, there is 
provided a signal processing circuit as defined in claim 2, 
wherein there is provided continuity judging means which defines 
continuity of blocks on. the basis of the block ID. 

According to Claim 4 of the present invention, there is 
provided a signal processing circuit as defined in claim 2, 
wherein the user block judging means compares the link block ID 
under being read out and the top block ID, thereby to judge that 
the block under being read out is a link block until the top 
bloc), ID of the user block is detected, or compares the user 
block under being read out and the top block ID of the link block, 
thereby to judge that the block under being read out is a user 
block until the top block ID of the link block is detected. 

According to Claim 5 of the present invention, there is 
Provided a signal processing circuit as defined in claim 3, 
herein the system control means conducts, when it is detected 
"-hat the block ID is . lin . k block JQ ln ^ same connection blocj< 
or a top block of a desired user block ID when the discontinuity 
of the block ID is detected by the continuity judging means, a 
control such that a re-search of a block is not conducted but the 



reading our of the data conducted as it is. 

According to Claim 6 of the present invention, there is 
provided a signal processing circuit as defined in claim 5, 
wherein the system control means judges the direction of 
discontinuity of the block ID by comparing the block ID and the 
block ID immediately before that when the discontinuity of the 
block ID is detected by the discontinuity judging means, and it 
is controlled that when the position of the data reading out 
position has moved to the direction coming close to a desired 
user block, re-search of a block is not conducted, while when the 
reading out position of data has moved to the direction different 
from that corning close to the desired position, or when the block 
ID and the block ID are identical to each other, the re-search of 
the block is conducted. 

According to Claim 1 of the present invention, there is 
provided a signal processing circuit comprising: data reading out 
means for reading out data comprising user blocks in the packet 
and/oi link blocks in the connection blocks; a buffer for 
successively storing data which are read out; user block judging 
means for judging as to whether the read out data are desired 
user blocks or not; and data control means for controlling so 
chat the data is converted in its data format and is stored in 
the buffer. 

According to Claim 8 of the present invention, there is 
provided a signal processing circuit comprising: data reading out 
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means for reading out data comprising user blocks in the packet 
and link blocks in the connection blocks, which are stored on 
tracks formed on an optical disc; a buffer for successively 
storing the data which are read out; user block judging means fo 
judging as to whether the read out data are desired user blocks 
or not; data control means for controlling a distinction 
information with being added to the data is stored in the buffer 
which distinction information which can distinguish whether the 
cat* read out as above is user block or a link block on the basis 
of the judgment result by the user block judging means. 
EFFECTS OF THE INVENTION 

According to the signal processing circuit of Claim 1 of th 
present invention, since it comprises data reading out means for 
reading out data comprising user blocks in the packet and/or link 
blocks in the connection blocks, a buffer for successively 
storing the data which are read out, user block judging means for 
judging as to whether the read out data are desired user blocks 
or not, address pointer generating means for generating an 
address pointer on the basis of the judgment result from the user 
block judging means, and system control means for controlling to 
maintain the position of the address pointer at a position in the 
buffer where the link block is written in prior and to overwrite 
the data which were read out this time onto the data of link 
block which are previously written in into the buffer, it is 
po S; .--bie to surely avoid that unnecessary data at the link 
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section should be stored in a buffer, and therefore, it is 
possible to reduce burdens to the control means as well as to 
shorten the access time to the data. 

According to the signal processing circuit of Claim 2 of the 
present invention, since in a signal processing circuit of claim 
1 there is provided bock ID detecting means which detects the 
Clock id while successively reading out the data, it is possible 
to conduct recovery processing even in a case where the data at 
the link section lacks in reading out data which comprises the 
user block in the packet which is recorded on a track recorded in 
a disc and the link block in the connection block is successively 
read out, and it is further possible to prevent lacking of user 
data block and store certainly the user data in the buffer. 

According to the signal processing circuit of Claim 3 of the 
present invention, since in the signal processing circuit of 
claim 2 there is provided continuity judging means which defines 
continuity of blocks on the basis of the block ID, even when 
there arises a lack in the blocks at the link section, the 
position of the user block may not erroneously be detected, and 
further it is possible to carry out a recovering processing when 
the desired user block cannot be reached, and it is possible to 
prevent lack of user block and certainly store the user data in 
the buffer. 

According to the signal processing circuit of claim A of the 
present invention, since in the signal processing circuit of 
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claim 2 the user block judging means compares the link block ID 
under being read out and the top block ID of the user block to 
judge that the block under being read out is a link block until 
the top block ID of the user block is detected, or compares the 
user block under being read out and the top block ID of the link 
block to judge that the block under being read out is a user 
block until the top block ID of the link block is detected, the 
circuit can be constructed by a simple circuit. 

According to a signal processing circuit of claim 5 of the 
present invention, since the system control means conducts, when 
it: is detected that the block ID is a link block ID in the same 
connection block or a top block of a desired user block ID when 
the discontinuity of the block ID is detected by the continuity 
judging means, a control such that a re-search of a block is not 
conducted but the reading out of the data conducted as it is . 
unnecessary search is generated even when failure or track 
Dumping occurs in a link section, whereby it is possible to 
shorten the time for reaching the dttfired user block. 

According to a signal processing circuit of claim 6 of the 
present invention, since in a signal processing circuit of claim 
5 the system control means judges the direction of discontinuity 
of the block ID by comparing the block ID and the block ID 
immediately before that when the discontinuity of the block ID is 
detected by the discontinuity judging means, and conducts a 
control such that when the position of the data reading out 
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position has moved to the direction coming close to a desired 
user block, re-search of a block is not conducted, and when the 
position of reading out the data has moved to the direction 
different from that coming close to the desired position, or when 
the block ID and the block ID immediate before the block ID are 
identical to each other, the re-search of the block is conducted, 
it. is possible to shorten the time for reaching a desired user 
block because there is no re-search generated even when failure 
or track jumping is generated in the link section, as well as it 
is possible to avoid the situations such that the link sections 
are repeatedly traced. 

According to a signal processing circuit of Claim 7 of the 
present invention, since it comprises data reading out means for 
reading out data comprising user blocks in the packet and/or link 
blocks in the connection blocks, a buffer for successively 
storing data which are read out, user block judging means for 
judging as to whether the read out data are desired user blocks 
or not, and data control means for controlling so that the data 
is converted in its data format and is stored in the buffer, it 
is possible to easily judge only the required user data when 
outputting the data in the buffer. 

According to a signal processing circuit of claim 8 of the 
present invention, since it comprises data reading out means for 
reading out data comprising user blocks in the packet and link 
blocks in the connection blocks, which are stored on tracks 
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formed on an optical disc, a buffer for successively storing the 
data which are read out, user block judging means for judging as 
to whether the read out data are desired user blocks or not, and 
data control means for controlling a distinction information with 
being added to the data is stored in the buffer, which 
distinction information which can distinguish whether the data 
read out as above is user block or a link block on the basis of 
the judgment result by the user block judging means, it is 
Possible to easily judge only the required user data when 
outputting the data in the buffer. 
BRIEF DESCRITION OF THE DRAWINGS 

Figure 1 is a diagram illustrating a construction of an 
oprical disc apparatus having a signal processing circuit 
according to a first embodiment of the present invention. 

Figure 2 is a diagram illustrating a data format and a data 
storage state in a buffer in an optical disc device having a 
signal processing device of the first embodiment of the present 
invention, where (a) schematically shows the information signal 
on a disc, (b) shows the storage configuration in the buffer 
after the link block 1 i s read out, (c) shows the data storage 
state in the buffer after the link block 2 is read out, (d) shows 
the data storage state in the buffer after the user data 1 is 
read out, and (e) shows the data Storage state in the buffer 
after the user data 2 is read out. 

Figure 3 is a diagram illustrating a construction of an 
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optical disc device having a signal processing circuit of the 
second embodiment of the present invention. 

Figure 4 is a diagram for exemplifying the data format and 
the data storing configuration in the buffer in the optical disc 
apparatus having the signal processing circuit of the second 
embodiment of the present invention, wherein (a) schematically 
shows the information signal on the disc, (b) shows the data 
storing state in the buffer when the reading out position of the 
other link block is changed while the link block is under being 
read out, and (c.) shows the data storing state in the buffer in a 
case where user blocks lack or the reading out position is 
changed to other user blocks during reading out of blocks are 
ca rried out . 

Figure 5 is a schematic diagram showing an optical disc 
device having a signal processing circuit of the third embodiment 
of the invention. 

Figure G is a diagram schematically showing an optical disc 
device having a signal processing circuit of the third embodiment. 

Figure 6 is a diagram schematically illustrating an optical 
disc device having a signal processing circuit of the fourth 
embodiment . 

Figure 7 is a diagram illustrating the data format and the 
data storing configuration in the optical disc apparatus having a 
signal processing circuit of the fourth embodiment, where (a) 
-'schematically shows the information signal on a disc, (b) shows 
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the storage configuration in the buffer when the reading out is 
carried out with the link block 2 lacking, and (c) shows the data 
storage state in the buffer when the reading out is carried out 
with the link block 2 lacking. 

Figure 8 is a diagram schematically showing a construction 
of an optical disc apparatus having a signal processing circuit 
of the fifth embodiment. 

Figure S is a diagram illustrating a data format and a data 
storage state in a buffer in an optical disc device having a 
signal processing device of the fifth embodiment of the present 
invention, where (a) schematically shows the information signal 
on a disc, (b) shows the storage configuration in the buffer when 
the reading out is carried out with the link block 2 lacking, (c) 
shows the data storage state in the buffer when after the reading 
out of the link data 2 is carried out, it returned to the link 
block i, and (d) shows the data storage configuration when the 
link block 1 is again read out after the link block 2 is read out. 

Figure 10 -is a diagram illustrating a construction of an 
optical disc apparatus having a signal processing circuit of a 
sixth embodiment of the present invention. 

Figure 11 is a diagram illustrating data format in an 
optical disc apparatus having a signal processing device of te 
sixth embodiment, where (a) shows the data' format of the data 
which was read out from the disc, and (b) shows the data format 
after the replacement into a distinction information is carried 
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out . 

Figure 12 is a diagram illustrating a data storage state i 
a buffer in an optical disc device having a signal processing 
device of the sixth embodiment of the present invention, where 
(a) schematically shows the information signal on a disc, (b) 
shows the storage configuration in the buffer when the reading 
out. of the link block 1 is carried out, (c) shows the data 
storage state in the buffer when after the reading out of the 
link data 2 is carried out, (d) shows the data storage 
configuration when the link block 1 is read out, and (e) shows 
the storage configuration in the buffer after the user block 1 i 
read out . 

Figure 13 is a diagram illustrating a construction of an 
optical disc apparatus having a signal processing circuit of the 
seventh embodiment of the present invention. 

Figure 14 is a diagram showing data format in an optical 
disc apparatus having a signal processing device of the seventh 
embodiment of the present invention, where (a) shows data format 
of the data which was read out from the disc, and (b) shows the 
data format after the distinction information is added. 

Figure 15 is a diagram illustrating the data storage 
configuration in the buffer in ah optical disc device having a 
signal processing circuit, where (a) schematically shows the 
information signal on a disc, (b) shows the data storing state in 
che buffer after the user block 1 is read out, (c) shows the data 
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storing state in the buffer after the link buffer 2 is read out, 
ana (e) shows data storing state in the buffer after the user 
bock 2 is read out. 

Figure 16 is a diagram illustrating a construction of the 
prior art optical disc apparatus having a signal processing 
circuit. 

Figure 17 is a diagram showing the data storing state in the 
buffer in an optical disc apparatus having a signal processing 
circuit, where (a) schematically shows the information signal on 
a disc, (b) shows the data storing state in the buffer after 
reading out the link block 1, , c > shows the data storing state in 
Che buffer after reading out the link block 2. (d) shows the data 
storing state in the buffer after reading out the user block 1, 
and (e, shows the data storing state after reading out the user 
block 2. 

description of reference numerals 

1 optical disc 

2 rotation driving means 

3 optical pick-up 

* acuuator control means 

5 signal control means 

b block ID detection means 

/ , 7 a user block judging means 

8 / 8a address pointer generating means 

3 R/W control means 
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10 buffer 

11 , 11a, lib system control means 

12 continuity judgment means 

13 , 13a data control means 
BEST MODE FOR CARRYING OUT THE INVENTION 

Hereinafter, the embodiments of the present invention will 
be described with reference to the drawings. 
(Embodiment 1) 

Figure 1 is a diagram illustrating a block construction of 
an optical disc apparatus including a signal processing circuit 
according to a first embodiment of the present invention. 

In figure 1, numeral 1 denotes an optical disc (recording 
medium) m which information signal is recorded on spiral or 
concentric tracks. Numeral 2 denotes a rotation driving means 
which rotates the optical disc 1. Numeral 3 denotes an optical 
pick-up which irradiates light beam onto the information surface 
of the optical disc 1 and detects its reflected light, to output 
various information. Numeral 4 denotes an actuator control means 
for moving the optical pick-up 3 in the focusing direction and in 
rhe radius direction so as to read out the information in the 
optical disc 1. Numeral 5 denotes a signal control means for 
receiving the signal obtained from the optical disc 1 and takes 
out the signal for controlling the actuator and the information 
signal. Numeral 6 denotes a block ID detecting means 6 for 
detecting the information from the block ID detecting means 6 and 
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the block IB information corresponding to the user block. 
Numeral 8 denotes an address generating means for generating an 
address pointer from the information from the user block judging 
means 7 . 

Further, numeral 3 denotes an R/W control means for 
controlling the writing in or reading out in r from the buffer 10. 
Numeral 11 denotes a system control means which instructs the 
reading out position against the actuator control means 4 as well 
as Instructs the user block ID against the actuator control means 
4, and further instructs the writing in or reading out against 
the R/W control means 9. 

A description is given of an operation of an optical disc 
apparatus constructed as described above with reference to 
figures 1 and 2. 

Figure 2 is a diagram illustrating the data format in an 
optical disc device provided with a signal processing circuit 
according to the first embodiment of the present invention, and 
shows the data storage configuration in the buffer 10 while 
reading out data. In addition, the arrow shown in the figure 
shows the position of the address pointer (AP) which is obtained 
by the address pointer generating" means 8 . 

The data configuration shown in figure 2(a) schematically 
shows the information signal which are written in onto a disc. 
It is supposed that on the disc, blocks at the link section are 
written in into the connection blocks by two blocks (hereinafter, 
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referred as link block 1, and link block 2), and user blocks are 
written in into the packet by two blocks (hereinafter, referred 
to as user block 1, user block 2) continuously to each other as 
shown in the data configuration in figure 2(a). Further, the 
packets and the connection blocks are respectively alternatively 
constituted on a disc as packet 1, connection block 1, packet 2, 
connection block 2, 

The data configuration shown in figure 2(b) is a data 
storing configuration after the link block 1 as the first block 
is read out. First of all, the user block judging information 
(herein, the user block 1, and user block 2) to be an objective 
is instructed to the user block judging means 7 , and further, it 
is instructed to the R/w control means 9 to write the data read 
out to the buffer 10. Further, the R/W control means 9 writes 
data into the buffer 10 with referring to the address pointer 
that is obtained by the address pointer generating means 8. 
Besides, when plural user blocks are indicated by the user block 
judging information, it is possible to conduct a range 
designation such as from the top user block ID to the final user 
block ID. 

As a result, as shown in the. data configuration shown in 
figure 2(b), the data of link block : 2 is written in into the 
buffer 10. Further, by" the user block judging means 7, it is 
judged that the link block 1 does not correspond to the user 
block, and the address pointer is controlled to keep the original 
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position in the buffer 10 by the address pointer generating means 
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The data configuration shown in figure 2(c) is a data 
configuration of the buffer 10 after the link block 2 as a second 
block is read out, from the data configuration of the buffer 10 
shown in figure 2(b) . Similarly to the case where the link block 
1 as the first block is read out, the data of the link block 2 is 
written in into the buffer 10 with referring to the address 
pointer. Since the address pointer is held as shown in figure 
2(b), the overwriting onto the link block 1 is performed. 
Further, similarly to the case where the link block 1 is read out, 
it is judged that the link block 2 does not correspond to the 
user block by the user block judging means, and it is controlled 
that the address pointer keep the original position in the buffer 
10 by the address pointer generating means. 

Further, the data configuration shown in figure 2(d) is a 
data storage configuration in the buffer 10 after the user block 
1 as the third block is read. out. Similarly to the case where 
the link block 1 as a first block is read out, the data of the 
user block 1 as a first block is written in into the buffer 10 
with referring to the address pointer; Then, since in the state 
of figure 2(c), the address pointer is held at the position where 
the link block 2 is written in at the. former time, the user block 
1 is over-written in into the link block 2. Further, it is 
judged that the user block 1 correspond to the user block, and 
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the address pointer is controlled so as to move to a position one 
block prior by the address pointer generating means 8. 

The data configuration shown in figure 2(e) is a data 
configuration in the buffer 10 after the user block 2 as a fourth 
block is read out. Similarly to the case where the link block 1 
as a first block is read out, the data of the user block 1 is 
written in into the buffer 10 with referring to the address 
Pointer. Since the address pointer is moved as shown in figure 
2(d), the writing in is conducted at next to the user block 1. 
Then, it is judged that the user block 2 correspond to the user 
block by the user block generating means 7, and the address 
pointer is moved to the position one block away by the address 
pointer generating means 8, 

As described above, according to the signal processing 
circuit according to the first embodiment of the present 
invention, user block Judging means 7 and the address pointer 
generating means 8 are provided, and only when the data which is 
read out from the recording medium is judged as user block by the 
user block judging means 7, the data is recorded into a buffer 10 
and the address pointer is moved to the next writing position, 
whereby only the user block can be stored in the buffer 10 
efficiently. 

Further, in this first embodiment, it is constructed such 
that the data is once written in into the buffer 10 irrespective 
of the link block or a user block, it is possible to shorten the 



access time to the data and further to reduce burdens to the 
control circuit. 
(Embodiment 2) 

Next, a signal processing circuit according to a second 
embodiment of the present invention will be described. 

Figure 3 is a diagram illustrating a block construction of 
an optical disc apparatus having a signal processing circuit 
according to the second embodiment of the present invention. 

In figure 3,. numeral 1 denotes an optical disc (recording 
medium) in which information signal is recorded on spiral or 
concentric tracks. Humeral 2 denotes a rotation driving means 
which rotates the optical disc 1. Numeral 3 denotes an optical 
Pick-up which irradiates light beam onto the information surface 
of the optical disc 1 and detects its reflected light, to output 
various information. Numeral 4 denotes an actuator control means 
for mo ving the optical pick-up 3 in the focusing direction and in 
the radius direction so as to read out the information in the 
optical disc 1. Nunieral 5 denotes a slgnal ^ 

receiving the signal obtained from the optical disc 1 and takes 
out the signal for controlling the actuator and the information 
signal. Numeral 6 denotes a block ID detecting means 6 for 
detecting the information from the . block. ID detecting means 6 and 
the block ID information corresponding to the user block. 
Numeral 8 denotes an address generating means for generating an 
address pointer from the information from the user block judging 
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means 7. 

Further, numeral 9 denotes an R/W control means for 
controlling the writing in or reading out in or from the buffer 
10. Numeral 11 denotes a system control means which instructs 
the reading out position against the actuator control means 4 as 
well as instructs the user block ID against the actuator control 
means 4, and further instructs the writing in or reading out 
against the R/W control means 9. Numeral 12 denotes continuity 
judging means for judging as to whether the block ID information 
of the block ID detection means 6 has become a continuous value 
or not. 

A description is given of the operation with reference to 
figures 3 and 4. Besides, it is supposed that the same reference 
numeral portions do the same operations as the first embodiment 
and a description is given here centered on the operation of the 
continuity judging means 12 which is newly provided. 

Figure 4 shows a data format of an optical disc that is 
provided with a signal processing circuit according to the second 
embodiment, and shows the flow of data in the normal state and 
abnormal state while reading in data. 

The data configuration shown, in figure 4(a) schematically 
shows the information signal which -is written on a disc. 

It is supposed that on the disc, "blocks at the link section 
are written in into the connection blocks by two blocks 
(hereinafter, referred as link block 1, link block 2), and user 
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blocks are written in into the packet by three blocks 
(hereinafter, referred to as user block 1, user block 2, user 
block 3) continuously to each other, as shown the data 
configuration in figure 4(a). Further, the packets and the 
connection blocks are respectively alternatively constituted on a 
disc as packet 1, connection block 1, packet 2, connection block 
2, 

The data configuration shown in figure 4(b) schematically 
shows the flow of the data for each block in a case where the 
reading out position is changed to another link block during 
reading out the link block. First of all, it is in a state that 
by that such as track jumping has occurred after the data of the 
link block 1 and the link block 2 are read out, the link block 1 
is again read out, and thereafter, the link block 2 is further 
read out. In this way, in the state where the continuity of the 
block ID is not detected, if the link block is read out depicting 
a loop as described above, there may arise a phenomenon that it 
cannot reach the user block eternally. 

Further, the data configuration shown in figure 4(c) 
schematically shows the flow of the data in a case where the user 
block has dropped out or the reading out position has moved to 
another position during reading out the. user block. First of all, 
it is in a state where after the data, of the link block 1 and the 
link block 2, and the user block 1 are read out, the user block 2 
is not read out due to track jumping or data failure, and next 
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the user block 3 is read out. In this way, when the continuity 
of the block ID is not detected, it cannot be judged as 
abnormality state even when data block lacking occurs during the 
desired user block being read out, and it may be possible that 
taking in of data into the buffer occurs in a state where a part 
of the desired user block is lacking. 

In view of the above, the second embodiment of the present 
invention makes it possible to obtain the information for the 
system control means 11 to carry out a variety of recovery 
operations by detecting the continuity of the block ID by 
providing the continuity judging means 12. For example, by 
detecting the loop state of the link block or the lacking of the 
user block by the continuity judging means 12, it is possible to 
halt the writing in into the buffer 10 by the R/W control means 9 
on the basis of the instruction from the system control means 11, 
or to again carry out the processing for changing the reading out 
position up to the top position of the desired block by the 
actuator control means 4 on the basis .of the instruction from the 
system control means 11, thereby to stote only the user block 
accurately into the buffer 10. 

As described above, according to the signal processing 
circuit according to the second embodiment, the continuity 
judging means 12 is provided so as to enable detecting the 
continuity of the block ID which is detected by the block ID 
detecting means 6, and when it is judged that the continuity of 
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the block ID is lost, it is possible to halt the writing in into 
the buffer or carry out the processing for again changing the 
reading out position up to the top position of the desired block 
(hereinafter referred to as re-search) , after detecting that the 
looping state of the link block or the lacking of the user data 
is generated, and therefore, it is possible to store only the 
user block accurately into the buffer 10. 
(Embodiment 3) 

Next, a signal processing circuit according to a third 
embodiment of the present invention will be described. This 
third embodiment is characterized in that in the signal 
processing circuit of the second embodiment, in place of the user 
block judging means 7 as a part of the signal processing circuit, 
user block judging means 7a which carries out judgment using a 
new judgment system which is different from that in the second 
embodiment, as shown in figure 5. 

A description is given of the operation. Since the basic 
operation is similar to that in the second embodiment, a 
description is given here centered on the operation of the user 
block judging means 7a. 

As the user block judging means, it is possible to judge as 
to whether it is a user block or not, by providing plural 
comparator circuits to the number of the user block IDs of a 
desired packet. Further, it is also possible to judge the 
packets in the range from the top user block ID to the final user 
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block ID as user blocks (or user block packets) by using that the 
user blocks are arranged continuously as described above. 
However, providing the above construction will increase the 
circuit. Therefore, in this third embodiment, the user block 
judging means 7a is constituted by only comparator circuits. 

First of all, while the link blocks are read out, the top 
block ID of the user block in the desired packet is set in the 
user block judging means 7a. In the user block judging means 7a, 
the top block ID of the user block and the link block ID which is 
under being read out now are compared by the comparator and up to 
the top block ID of the user block is detected, it is possible to 
judge that the block which is under being read out at present is 
a link block. 

Next, while the user blocks are under being read out, the 
top block ID of the link block in the connection block which is 
to be reached next (whrch link block is a block positioned next 
to the final user block in a desired packet) set in the user 
block judging means 7a. Similarly as in reading link blocks, the 
top block ID of the link block which is to be reached next and 
the user block which is under being read out at present are 
compared and until the top block ID of the link block is detected, 
it can be judged that the block which is now under being read out 
is a user block by the user block judging means 7a. Or, since 
the continuity of the block ID can be detected by the continuity 
judging means 12, it can be judged that the block which is now 
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under being read out is a user block until the continuity of 
blocks is broken. 

Here, in the continuity judging means 12, when it is 
detected that the continuity of blocks is broken, it is possible 
to prevent from unnecessary data being stored in the buffer 10 by 
halting the writing operation into the buffer 10 by the R/W 
control means 9 on the basis of the instruction from the system 
control means 11, and carrying out the processing for changing 
the reading out position to a desired user block (re-search) by 
the actuator control means 4 on the basis of the instruction from 
the system control means 11. 

As described above, according to the third embodiment, a 
comparator is employed as the user block judging means 7a, and 
the top user block ID in the packet which is to be detected next 
to the link block which is now under being read out, or the top 
link block ID in the connection block which is to be detected 
next to the user block which is now under being read out is set 
in the comparator, and the detection of the link block or the 
user block is carried out in the user block judging means 7a with 
confirming the continuity of blocks by the continuity judging 
means 12, whereby it is possible to accomplish the user block 
judgment by a simple construction.. 
(Embodiment 4) 

Next, a signal processing circuit according to a fourth 
embodiment of the present invention will be described. This 
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fourth embodiment is characterized in that in the signal 
processing circuit of the second embodiment, in place of the 
system control means 11 as a part of the signal processing 
circuit, system control means lla which carries out a control 
using a new control system which is different from that in the 
second embodiment, as shown in figure 6. 

A description is given of the operation. Since the basic 
operation is similar to that in the second embodiment, a 
description is given here centered on the operation of the system 
control means lla. 

As described above, the continuity Judging means 12 detects 
the continuity of the block id and further the user block Judging 
means 7 detects whether the detected block is a user bloc, or not 
in the above-described second or third embodiment, irrespective 
of that it is a link block or a user block, at the tiding when 
the continuity of blocks is broken, the re-search is carried out. 
Hare, figure 7 is a diagram illustrating the operation of the 
signal processing circuit of the fourth embodiment, and shows the 
flow of the data in the normal state and the abnormal state while 
reading out data. 

in addition, the arrows shown in figure 7 show portions 
where the discontinuity of blcc^ has arisen due to the lacking 
in the data blocks or track jumping. 

The data configuration in fi gure 7 (a) schematically shows 
the information signal which is written on a disc for each block. 



It is supposed that on the disc, blocks at the link section are 
written in into the connection blocks by three blocks 
(hereinafter, referred as link block 1, link block 2, link block 
3), and user blocks are written in into the packet by two blocks 
(hereinafter, referred to as user block 1, user block 2) 
continuously to each other, as shown in the data configuration in 
figure 7(a). Further, the packets and the connection blocks are 
respectively alternatively constituted on a disc as packet 1, 
connection block 1, packet 2, connection block 2, -. 

The data configuration shown in figure 7(b) is a 
configuration after the reading out is carried out with the link 
block 2 lacking. The continuity judging means 12 detects the 
discontinuity from that the link block 3 is read out next to the 
link block 1, and the user block judging means 7 detects that it 
is not the user block. Here, the system control means 11a 
conducts a control such that no re-search is carried out when the 
discontinuity has occurred in the same connection block on the 
basis of the judgment result by the use block judging means 7. 

Further, the data configuration shown in figure 7(c) shows a 
state after the reading out is carried out with the link block 3 
lacking. The continuity judging means 12 detects the 
discontinuity from that the link block 1 is read out next to the 
link block 2, and the user block judging msans 7 detects that it 
is at the top of the user block. Here, the system control means 
Ha controls not to conduct a re-search when the reading out 
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Position has moved toward the top of a desired user Moc* on the 
basis of the judgment result by the user block judging means , 
Of course, when the reading out position has moved to the other 
user Moo* ,su=h as the second user bloc* or the foUower,. the 
system controi means Ua conducts such a controi that a re-search 
13 CarriSd ° Ut t0 «*. treading out position. 

AS described above, according to the fourth embodiment, a 
control by the system control neans 11a is carried out so that 
not a re-search is carried out but the reading out as it is is 
carried out when the movement of the reading out position in the 

same connection blocks or- <-k=> 

n oiocko or the movement of the reading out 

Position to the top positron of a desired user bloc* is detected 
^ the user bloc. judging means 7 in . ^ ^ ^ ^ 

«-t the continuity of blocks is broken by the continuity Judging 
-ans 13. Thereby , un _ re(Wirad re . search is generated _ ^ 

" is possible to shorten the time for reaching a desired user 
block. 

(Embodiment 5) 

Next, a signal processing circuit according to a fifth 
embodiment of the present invention will be de5cribed . ^ 
frfth embodiment is characterized in that in the signal 
Processing circuit of the fourth embodiment, in piece of the 
system controi means u as . part Q( ^ ^ 

circuit, system control means Ub which carries out a control 
«»»9 a new control system which is different from that in the 



fourth embodiment, as shown in figure 9. 

A description is given of the operation. Since the basic 
operation is similar to that in the fourth embodiment, a 
description is given here centered on the operation of the system 
control means lib. 

As described above, in the fourth embodiment, by that not a 
re-search is carried out but the reading out as it is, is carried 
out when the movement of the reading out position in the same 
connection blocks or the movement of the reading out position to 
the top position of a desired user block is detected even in a 
case where it is detected that the continuity of blocks is broken, 
thereby unnecessary re-search is not generated, and it is 
possible to shorten the time for reaching a desired user block. 
However, in such fourth embodiment, since when the movement of 
the reading out position in the blocks of the same link sections, 
a re-search is not conducted and the reading out as it is 
conducted, there may be a possibility that the blocks in the link 
sections are repeatedly read out. 

Here, figure 9 is a diagram illustrating an operation of a 
signal processing circuit according to a fifth embodiment of the 
Present invention, and shows the flow of the data in normal state 
and abnormal state while reading out the data. 

Further, the arrows shown in figure 9 show portions where 
the discontinuity of blocks has arisen due to the lacking in the 
data blocks or track jumping. 
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The data configuration in figure 9(a) is that in which as 
the information signal which is written on a disc, blocks at the 
link section are written in into the connection blocks by three 
blocks (hereinafter, referred as link block 1, link block 2, link 
block 3) , and user blocks are written in into the packet by two 
blocks (hereinafter, referred to as user block 1, user block 2) 
continuously to each other. Further, the packets and the 
connection blocks are respectively alternatively constituted on a 
disc as packet 1, connection block 1, packet 2, connection block 
2, 

The data configuration shown in figure 9(b) is a 
configuration after the reading out is carried out with the link 
block 2 lacking. The continuity judging means 12 detects the 
discontinuity from that the link block 3 is read out next to the 
link block 1 as well as detects that the discontinuity is one in 
the direction coming close . to the desired user block, and the 
user block judging means 7 detects that it is not the user block. 
Here, the system control means lib conducts a control such that 
no re-search is carried out when the discontinuity has occurred 
in the same connection block and the reading out position is 
moved toward the direction coming close to the user block. 

Further, the data configuration shown in figure 9(c) shows a 
state where after the reading out of the link block 2 is carried, 
it has returned to the link block 1 . The continuity judging 
means 12 detects the discontinuity from that the link block 1 is 
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read out next to the link block 2 as well as detects that the 
discontinuity is one in the direction going further from the 
desired user block, and the user block judging means 7 detects 
that it is not the user block. Here, the system control means 
lib controls to conduct a re-search when the reading out posit i 
has moved to the direction going further apart from the user 
block even when the discontinuity has occurred in the same 
connection block on the basis of the judgment result by the user 
block judging means 7. 

Further, the data configuration shown in figure 9(d) is a 
configuration in which after the reading out of the link block 2 
is carried out, the reading out of the link block 2 is carried 
out. Similarly to the configuration shown in figure 9(c), the 
continuity judging means 12 detects the discontinuity from that 
the link block 1 is read out next to the link block 2 as well as 
detects that the discontinuity is one in the direction going 
further from the desired user block, and the user block judging 
means 7 detects that it is not the user block. Here, the syst 
control means lib controls to conduct a re-search when the 
reading out position has moved to the direction going further 
apart from the user block even when the discontinuity has 
occurred in the same connection block on the basis of the 
judgment result by the user block judging means 7. 

As described above, according to the signal processing 
circuit according to the fifth embodiment, when discontinuity of 
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data is detected by the continuity judging means 12, that it is 
not a user block is detected by the user block judging means 7, 
and further that the moving direction of the reading out position 
is in the direction coming close to the user block, the system 
control means lib carries out a control not to carry out a re- 
search while when the discontinuity is detected by the 
discontinuity judging means 12 and it is judged that it is not 
the user block by the user block judging means 7, and further the 
moving direction of the reading out position is in the direction 
going further apart from the user block, the system control means 
lib carries out a control to conduct a re-search, whereby even 
when the reading out position has further moved to front with 
relative to a desired user block when such as lacking or track 
jumping has occurred in the link section, unnecessary re-search 
would not arise and it is possible to shorten the time for 
reaching a desired user block, and further it is possible to 
avoid such a situation that the link sections are repeatedly 
traced. 

(Embodiment 6) 

Next, a signal processing circuit according to a sixth 
embodiment of the present invention will be described. 

Figure 10 is a diagram illustrating a block construction of 
an optical disc apparatus having a signal processing circuit 
according to the sixth embodiment of the present invention. 

In figure 10, numeral 1 denotes an optical disc (recording 
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medium) in which information signal is recorded on spiral or 
concentric tracks. Numeral 2 denotes a rotation driving means 
which rotates the optical disc 1. Numeral 3 denotes an optical 
pick-u P which irradiates light beam onto the information surface 
of the optical disc 1 and detects its reflected light, to output 
various information. Numeral 4 denotes an actuator control means 
for moving the optical pick-up 3 in the focusing direction and in 
the radius direction so as to read out the information in the 
optical disc 1. Numeral b denotes a signal control means for 
receiving the signal obtained from the optical disc 1 and takes 
out the signal for controlling the actuator and the information 
signal. Numeral 6 denotes a means for detecting the block ID 
from the information signal that is obtained from the signal 
control means. Numeral 7 denotes user block judging means for 
carrying out user block judgment from fche informat ion from ^ 

block ID detection means 6 and the block ID information 
corresponding to the user block. Numeral 8 denotes an address 
generating means for generating an address pointer to the buffer 
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Further, numeral 9 denotes an R/W control means for 
controlling the writing in or reading out in or from the buffer 
10. Numeral 11 denotes a system control means which instructs 
the reading out position against the actuator control means 4 as 
well as instructs the user block ID against the user block 
judging means 7, and further instructs the writing in or reading 
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out to the R/W control means 9. 

Further, numeral 13 denotes data control means for replacing 
the data to be stored in the receiving buffer 10 from the signal 
control means 5 by a distinction information on the basis of the 
judgment result by the user block judging means 7. 

An operation of the optical disc apparatus constituted as 
above will described with referring to figures 10, 11, and 12. 

Figure 11 shows a data format of an optical disc provided 
with a signal processing circuit according to a sixth embodiment 
of the present invention, and shows a format of one sub-coding 
frame in mode 1 of a CD-ROM . Figure 11(a) shoW s a data format 
which was read out from disc 1, and figure 11(b) shows a data 
format after it is controlled such that 8 bytes in which 0 data 
in the Auxiliary data is stored is replaced by a distinction 
information by the data control means 13. 

Figure 12 shows a data format in an optical disc provided 
with a signal processing circuit according to the sixth 
embodiment of the present invention. Further, the arrows shown 
in the figure show the position (AP) of the address pointer which 
is obtained by the address pointer generating means 8 (AP) . 

The data configuration in figure 12(a) schematically shows 
the information signal which is written on a disc 1 for each 
block. it is supposed that on the disc 1, blocks at the link 
section are written in into the connection blocks by two blocks 
(hereinafter, referred as link block 1, link block 2), and user 
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blocks are written in into the packet by two blocks (hereinafter, 
referred to as user block 1, user block 2) continuously to each 
other, as shown in the data configuration in figure 12(a). 
Further, the packets and the connection blocks are respectively 
alternatively constituted on a disc as packet 1, connection block 
1, packet 2, connection block 2, 

The data configuration shown in figure 12 (b) is the data 
storing configuration in the buffer 10 after the reading out of 
the link block 1 as a first block is carried out. First of all, 
the user block judging information (herein, the user block 1, and 
user block 2) to be an objective is instructed to the user block 
judging means 7 by the system control means 11, and further, it 
is instructed to the R/W control means 9 to write the read out 
data into the buffer 10. Meanwhile, the data control means 13 
rewrites the link block 1 from the format shown in figure 11(a) 
to the format shown in figure 11(b) on the basis of the judgment 
result that is obtained by the user block judging means 7 that 
the link block 1 is a link block. Further, the R/W control means 
9 writes data into the buffer 10 with referring to the address 
pointer that is obtained by the address pointer generating means 
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As a result, the data of link. buffer 1 is written in into 
the buffer 10, as shown in the. data configuration in figure 12(b) 
Further, the data which is replaced into the format shown in 
figure 11(b) is stored in the buffer 10 by the data control means 
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The data configuration shown in figure 12(c) is a data 
storage configuration of the buffer 10 after the link block 2 as 
a second block is read out, from the data configuration of the 
buffer 10 shown in figure 12(b) . Similarly to the case where the 
link block 1 as the first block is read out, the data control 
means 13 re-writes the link block 2 from the format shown in 
figure 11(a) to the format shown in figure 11(b) on the basis of 
the judgment result which is obtained by the user block judging 
means 7 that the link block 2 is a link block. The R/w control 
means 9 writes data into the buffer 10 with referring to the 
address pointer that is obtained by the address pointer 
generating means 8. 

As a result, as shown in the data configuration shown in 
figure 12(c), the buffer 10 becomes a state where the data of 
link bloc, X, link block 2 are written ±n into _ ^ ^ 

link block 2 are re-written into the format shown in figure li (b ) 
by the data control means 13 and stored in the buffer. 

The data configuration shown in figure 12(d) is a data 
storing configuration of the buffer 10 after the user block 1 as 
the third block is read out, from the data storing configuration 
of the buffer 10 shown in figure 15(c), The user bloc, 1 wh.ch 
is read out is judged as necessary user blocks by the user block 
judging means 7. When the user block 1 is judged as a user block 
by the user block judging means 7, the data control section 13 
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does not carry out any control, and the data read out from the 
disc 1 is as it is written in into the buffer 10 with referring 
to the address pointer which was obtained by the address pointer 
generating means 8. 

As a result, as shown in the data configuration shown in 
figure 12(d), the buffer 10 becomes a state where the data of 
link block 1, link block 2, and user block 1 are written in into. 
The link block 1, link block 2 are re-written into the format 
shown in figure 11(b) by the data control means 13 and stored in 
the buffer, and the user block 1 is stored in the buffer 10 as in 
the format of figure 11(a). 

The data configuration shown in figure 12(e) is a data 
storage configuration of the buffer 10 after the link block 2 as 
a fourth block is read out, from the data storage configuration 
of the buffer 10 shown in figure 12(d) . Similarly as in the case 
where the user block 1 as the third block is read out, on the 
basis of the judgment result that the user block 2 is a user 
block, that is obtained by the user block judging means 7, the 
data control means 13 does not carry out any control, and the 
data which was read out from the disc 1 is as it is written into 
the buffer 10 with referring to the address pointer that is 
obtained by the address pointer generating means 8. 

As a result, as shown in the data configuration shown in 
figure 12(e), the buffer 10 becomes a state where the data of 
link block 1, link block 2, user block 1, user block 2 are 
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written in into. The link block 1, link block 2 are re-written 
into the format shown in figure 11(b) by the data control means 
13 and stored in the buffer 10 and the user block 1 and the user 
block 2 are stored in the buffer 10 as in the format shown in 
figure 11 (a) . 

As described above, according to a signal processing circuit 
of the sixth embodiment, since there are provided the user block 
judging means 7 and the data control means 13, and when it is 
judged that the data which was read out by the recording medium 1 
is link block, the data is stored in the buffer 10 with its 
format re-written by the data control means 13, unnecessary link 
blocks are stored in the buffer in their distinguishable state, 
and thereby, unnecessary link blocks can be easily judged when 
outputting the data in the buffer 10, and taking out of only user 
blocks can be realized easily. 

While in the above sixth embodiment, a case where a control 
is carried out such that 8 bytes in which 0 data in the Auxiliary 
data in one sub-coding frame of a CD-ROM are replaced by one data 
as a distinction information is described, any data among the one 
sub-coding frame of a CD-ROM (such as header section or User data 
section) may be replaced to identifiable data as distinction 
information with the same effects being obtained. 

Further, if it can be judged as a distinction information, 
the data may be replaced in whatever manner with the same effects 
being obtained. 



Further, in the above-described sixth embodiment, the mode 
format of CD-ROM is described, other modes may be utilized with 
the same effects being obtained. 



(Embodiment 7) 

Next, a signal processing circuit according to a seventh 
embodiment of the present invention will be described. 

Figure 13 is a diagram illustrating a block construction of 
an optical disc apparatus having a signal processing circuit 
according to the seventh embodiment of the present invention. 

In figure 13, numeral 1 denotes an optical disc (recording 
medium) in which information signal is recorded on spiral or 
concentric tracks. Numeral 2 denotes a rotation driving means 
which rotates the optical disc 1. Numeral 3 denotes an optical 
pick-up which irradiates light beam onto the information surface 
of the optical disc 1 and detects its reflected light, to output 
various information. Numeral .4 denotes an actuator control means 
for moving the optical pick-up 3 in the focusing direction and in 
the radius direction so as to read out the information in the 
optical disc 1. Numeral 5 denotes a signal control means for 
receiving the signal obtained from. the .optical disc 1 and takes 
out the signal for controlling the actuator and the information 
signal. Numeral 6 denotes a means for detecting the block ID 
from the signal control means. Numeral 7 denotes user block 
judging means for carrying out user block judgment from the 



information from the block ID detection means 6 and the 
information from the block ID information corresponding to the 
user block. Numeral 8 denotes an address generating means for 
generating an address pointer to the buffer 10. 

Further,- numeral 9 denotes an R/W control means for 
controlling the writing in or reading out in or from the buffer 
10. Numeral 11 denotes a system control means which instructs 
the reading out position against the actuator control means 4 as 
well as instructs the user block ID against the user block 
judging means 7, and further instructs the writing in or reading 
out to the R/W conLrol means 9. 

Further, numeral 13a denotes data control means for adding 
the distinction information to the data to be stored in the 
receiving buffer 10 from the signal control means 5 on the basis 
of the judgment result by the user block judging means 7. 

An operation of the optical disc apparatus constituted as 
above will described with referring to figures 13, 14, and 15. 

Figure 14 shows a data format of an optical disc provided 
with a signal processing circuit according to a seventh 
embodiment of the present invention, and shows a format of one 
sub-coding frame in mode 1 of a CD-ROM. Figure 14(a) shows a 
data format which was read out from disc X, and figure 14(b) 
shows a data format after, it is controlled such that 1 byte 
distinction information is added by the data control means 13a. 
Here, the data control section 13a adds, as 1 byte distinction 
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information, one which can distinguish the user block and the 
link block to each other. 

Figure 15 shows a data format in an optical disc provided 
with a signal processing circuit according to the seventh 
embodiment of the present invention. Further, the arrows shown 
in the figure show the position (AP) of the address pointer which 
is obtained by the address pointer generating means 8. 

The data configuration in figure 15(a) schematically shows 
the information signal which is written on a disc 1 for each 
block. It is supposed that on the disc 1, blocks at the link 
section are written in into the connection blocks by two blocks 
(hereinafter, referred as link block 1, link block 2), and user 
blocks are written in into the packet by two blocks (hereinafter, 
referred to as user block 1, user block 2) continuously to each 
other, as shown in the data configuration in figure 15(a). 
Further, the packets and the connection blocks are respectively 
alternatively constituted on a disc as packet 1, connection block 
1, packet 2, connection block 2, 

The data configuration shown in figure 15(b) is a data 
storage configuration in the'buffer 10 .after the link block 1 as 
the first block is read out. First of all, the user block 
judging information (herein, the- user block 1, and user block 2) 
to be an objective is instructed to. the user block judging means 
7 by the system control means 11, and further, it is instructed 
to the R/W control means 9 to write the read data into the buffer 



10. Meanwhile, the data control means 13a adds, to the link 
block 1 in the format shown in figure 14(a), "1" data of 1 byte 

to the header section as a distinction information of a link 
block, as the format shown in figure 14(b) on the basis of the 
judgement result that the read out link block 1 is a link block 
that is obtained by the user block judging means 7. Further, the 
R/W control means 9 writes data into the buffer 10 with referring 
to the address pointer which is obtained by the address pointer 
generating means 8. 

As a result, the data of link block 1 is written in into the 
buffer 10, as shown in the data configuration in figure 15(b). 
Further, the data of the link block 1 to which "1" data of 1 byte 
is added as a distinction information of a link block in the 
format of figure 14(b) is stored in the buffer 10 by the data 
control means 13a. 

The data configuration shown in figure 15(c) is a data 
configuration of the buffer 10 after the link block 2 as a second 
block is read out, from the data storage configuration of the 
buffer 10 shown in figure 15(b). Similarly to the case where the 
link block 1 as the first block is read out, the data control 
means 13a adds, to the link block 2 of the. format shown in figure 
14(a), "l" data of 1 byte to the header section thereof as a 
distinction information of a link block, as in the format shown 
in figure 14(b), on the basis of the judgment result that the 
read out link block 2 is a link block that is obtained by the 
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user block judging means 7. The R/W control means 9 writes data 
into the buffer 10 with referring to the address pointer that is 
obtained by the address pointer generating means 8. 

As a result, as shown in the data configuration shown in 
figure 15(c), the buffer 10 becomes a state where the data of 
link block 1, link block 2 are written in into. The link block 1, 
link block 2 are written into the buffer 10, as data to which "1" 
data of 1 byte is added thereto as a distinction information for 
a link block, in the format shown in figure 14(b), respectively. 

The data configuration shown in figure 15(d) is a data 
storing configuration of the buffer 10 after the user block 1 as 
the third block is read out, from the data storing configuration 
of the buffer 10 shown in figure 15(c). The user block 1 which 
is read out is judged as necessary user blocks by the user block 
judging means 7. when the user block 1 is judged as a user block 
by the user block judging means 7, "0" data of 1 byte is added to 
the header section as a distinction information for the user- 
block in the format shown in figure .14 (b) by the data control 
means 13a to the user block 1 in the format shown in figure 14(a) . 
The R/w control means 9 writes a data into the buffer 10 with 
referring to the address pointer which is obtained by the address 
pointer generating means. 

As a result, as shown in the data configuration shown in 
figure 15(d), the buffer 10 becomes a state where the data of 
link block 1, link block 2, user block 1 are written into. The 



link block 1, link block 2 are stored in the buffer 10 as data in 
which "l" data of 1 byte is added thereto as a distinction 
information for the user block in the format shown in figure 
14(b), respectively, and the user block is stored in the buffer 
10, as data in which "0" data of 1 byte is added as a distinction 
information for the user block, in the format shown in figure 
14 (b) . 

The data configuration shown in figure 15(e) is a data 
storage configuration of the buffer 10 after the link block 2 as 
a fourth block is read out, from the data. storage configuration 
of the buffex 10 shown in figure 15(d). Similarly as in the case 
where the user block 1 as the third block is read out, on the 
basis of the judgment result that the read out user block 2 is a 
user block, that is obtained by the user block judging means 7, 
the data control means 13a adds, to the user block 2 of the 
format shown in figure 14(a), "0" data of 1 byte to the header 
section thereof as a distinction information of a user block as 
shown in the format shown in figure 14(b). The R/W control means 
9 writes the data into the buffer 10 with referring to the 
address pointer that is obtained by the address pointer 
generating means 8. 

As a result, as shown in the data configuration shown in 
figure 15(e), the buffer 10 becomes a state where the data of 
link block 1, link block 2, user block 1, user block 2 are 
written in into. The link block 1, link block 2 are written into 



the buffer 10 as data in which "1" data of 1 byte is added as a 
distinction information for the link block in the format shown in 
figure 14(b), and the user block 1 and the user block 2 are 
written into buffer 10 as data in which "0" data is added as a 
distinction information for a user block in the format shown in 
figure 14 (b) . 

As described above, according to the signal processing 
circuit of the seventh embodiment, there are provided the user 
block judging means 7 and the data control means 13a, and when 
the data that is read out from the recording medium 1 is a link 
block, the data is stored in the buffer 10 with "1" data of 1 
byte being added thereto as a distinction information for a link 
block, while when it is user data, the data is stored in the 
buffer 10 with "0" data of 1 byte being added thereto as a 
distinction information for a user block. Therefore, the buffer 
is in a state in which necessary user blocks and unnecessary link 
blocks can be judged for their blocks by the added 1 byte 
distinction information, and therefore, when the data in the 
buffer 10 is to be outputted, unnecessary link blocks can be 
easily judged and taking out of only the user blocks can be 
easily realized. 

While in the above seventh embodiment, a control that a 
distinction information of 1 byte is added to the header section 
of the 1 sub-coding frame of a CD-ROM is carried out, the bit 
width of the distinction information or data may be any type one 
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with the similar effects being obtained. 

Further, the position where the distinction information is 
to be added may be anywhere with the same effects being obtained. 

Further, in the above-described seventh embodiment, the mode 
1 format of CD-ROM is described, other modes may be utilized with 
the same effects being obtained. 

While in the above-described first to seventh embodiments, 
the signal processing circuit is constituted by a hardware, this 
portion may be constituted by software. 

Further, while in the first to seventh embodiments, a 
recording medium is described as one which is utilized in an 
optical disc apparatus, a disc apparatus which employs an optical 
magnetic disc, or a magnetic disc may be employed with the same 
effects obtained. 
APPLICABILITY IN INDUSTRY 

The signal processing circuit of the present invention has 
an effect of efficiently reading out data from a disc which data 
are written in onto the tracks on a disc such as CD-ROM, CD-R, 
CD-RW with divided into plural packets, and it is useful as a 
circuit for incorporating the same into such as an optical disc 
apparatus . 

Further, it is not limited to an optical disc but can be 
applicable to uses such as an optical magnetic disc and a 
magnetic disc. 



